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HWE. B WRBEMIBGE Patrinia heterophylla Bunge WIAL2ER o M AWM, ik FUIMGHE 75% B3R LYok
FHRAUR NG . RERE . O HWRAR | 2 5 w5 TR R AT 4 B 4l AR B A P 5 B e 3 Al %2 P 1AL & W D 4548
CCK-8 IEAG I AL A M il (M40 AE HL-60, K562 {fitk, &R MW resiasl 7 Mea Y, 2% 5E N patrinoside
(1) . roseoside I (2), (3-O-a-L-arabinopyranosyl hederagenin 28-0-B-D-glucopyranosyl- (1—6) -B-D-glucopyranoside
(3) . apigenind’-0-B-D-glucopyranoside (4) ., fissoside B (5) ., FF3E-7-0-B-D-7" T HHH (6) . rhamnocitrin 3-0- [ a-L-
rthamnopyranosyl (1— 4) -0-a-L-thamnopyranosyl (1 —6) ] -B-D-galactopyranoside (7)., b &% 1~ 6 1 IC,, <
100 pg/mL, 5 LEW 2~6 HEWRMZBHY T B2, L&Y 1 ERMNZHY T EGE, EaWw1-~3,
5~6 X HL-60 4N BAT—E MEVEMSRIIER, L& 2~6 X KS62 AUt HA — iR MEAMHI/E - o

RER . W by, B SE ;s ARWIE T

HES %S R284.1 XERIRERG: A XEHS: 1001-1528(2019)09-2118-05
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Chemical constituents from Patrinia heterophylla and their biological activities

WANG Ya-jing"?, MU Li-hua®,  LIU Ping*”"
(1. Shanxi University of Chinese Medicine, Jinzhong 030619, China; 2. Department of Pharmacology and Pharmacy Research, Chinese PLA General
Hospital , Beijing 100853, China)

ABSTRACT : AIM To study the chemical constituents from Pairinia heterophylla Bunge. and their biological ac-
tivities. METHODS The 75% ethanol extract from P. heterophylla was isolated and purified by macroporous res-
in, silica, medium pressureand liquid phase and semi-preparative HPLC, then the structures of obtained com-
pounds were identified by physicochemical properties and spectral data. The activities of inhibiting leukemia cells
HL-60 and K562 were detected by CCK-8 method. RESULTS Seven compounds were isolated and identified as
patrinoside (1), roseoside I (2). (3-0-a-L-arabinopyranosyl hederagenin 28-0-B-D-glucopyranosyl- (1—
6) -B-D-glucopyranoside (3) . apigenind’-O-B-D-glucopyranoside (4) . fissoside B (5) . apigenin-7-0O-3-D-
lutinoside (6) . rhamnocitrin 3-O- [ a-L-rhamnopyranosyl (1—4) -O-a-L-rhamnopyranosyl (1—6) ] -B-D-
galactopyranoside (7). IC,,values of compounds 1-6 were below 100 pg/mL. CONCLUSION Compounds 2-6
are isolated from genus Patrinia for the first time, and compound 1 is isolated from this plant for the first time.
Compounds 1-3 and 5-6 have a certain toxicity inhibition effects on HL-60 cells, while compounds 2—6 have a
certain toxic inhibitory effects on K562 cells.

KEY WORDS: Pairinia heterophylla Bunge; chemical constituents; isolation and identification ; biological activi-

ties
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S Patrinia heterophylla Bunge J& W 3% F)
W I8 ZAF AR R, AR ZE SR S RE G Y
MRZESARTR T, 250 45 283k 1t SOk 3 2 sk
] X6F 4% 28 i Pk 11 s 40 AT SRR, O FLIG R
RS RS o S MG Ry 23k Ml 2y
VLY, X HARE RIS, A — S
I I P B 2530 el AR S %o S I e 1 A
AR5, I IR A G WA T i e 1 1
e, M aEfas 7 Meaw, thaw2~61
FE RN KBRS R EAE, A1 A E R
YT AR, AW 1~ 6 XTIl 4 A
—E WA RIVE
1 UBEE5HH

AW A B 3 A (H A Hitachi 2 A ) ;
2000ES 7% & G HU A I 48 (€ H Altech 22 H]) 5
R1-102 /R 2K &% ( H A Shodex 2] ) ; NP7000
WA (DU A H]) 5 R200 Jig 5% 78 K AN,
AR 3% AL (B Buchi A A ) ; Bruker AV-
Il HD 600 8 5 A% W 2R AL (Hi 1 Bruker A H]) ;
Q-TOF &7 HE 31 ( 3£ [ Sciex A H]) 3 YT-CJ-
IND #E TAES (LRl BB AR A RAF])
MCO-15ACCO2 fE R 53246 ( H A Sanyo A ) ;
DTS-2 B0HL (dbat BRI R B O LA R A HD )
1420-012 fi bR X (25 [ Perkin Elmer A %) ; E-
CLIPSE TS100 & f# %% ( H 4 Nikon 24 H]); D-101
KALWRE (REFEA SR A RAR) ; 22
Mkl GFas, . HEEMTRERE 100~200 H (7 51
W), srtvaifammie, S0, W, 4RO
P, OE T PR P AR (2 4R B AN
BT ke fEE . Z0E (254 A LAl
ABRAT) 3 EEWGIE LK (BTN EER G A H)
RPMI 1640 £53%3 (£ Gibeo A7) 5 Ba4 IMLTE
(£ HyClone AF])) ; —HIETWH (3EE Amresco
N 5 CCK-8 171 & (Biosharp AR AF]) o

ST 2014 AR TR A, b E AR
i R B XS AR 9 B S 58 R IE

NP ML 40 (HL-60) . A8 Mk 4
JHL M 2R (KS562) X0 T v [ B 2 B2 B
A BEAE L,
2 REE5HNE

FHERI SIS A5 (2 kg) BRE, 75% .M
MIEHRER 3 WK, 2 U8 e o vk 4 75 5 0 D B0
B, DERENKBETER, KK A mE ., 205,
LIRCTR ., IETEEAA3 Wk, BCENLMZ, FIE

SR AR M A, ML, o SIS Ak . 5
i, CRCER, BT EHA 63, 112, 36, 95 g,
HOE T B3R 53 R LR AR (35 647 40 85, R
30% . 60% . 95% L EEFEATRL VRN, WURR ARG
53] 30% . 60% . 95% HBIrIRE .

K 30% FRAMZEE (50 g) LRERCEE (100~200
H) 48, DED-HEE-K (25:1:0, 9:1:0,
9:1:0.1, 8:2:0.2,7:3:0.5) BREEEM,
HATH] 263 NMEIF A, W HEEOELT, A&
FJEARFEE AT 1B A B IF G A REREHE, LA
Pi-FEE-K (9:1:0.1, 8:2:0.2) BEEWM,
PRl % HPLC (ZH5-K 2 :8) LA 91
(21.5 mg) . 1B A 5B IF RGP R AR DL Z
EK (1:9,3:17, 1:4,1:3,3:7) BaJEYE
i, BEEY2 (12.1 mg),

HE 60% 50 112 B A rE IS AE B3 (100 ~ 200
H) 78, 2a&80-HiEK (9:1:0.1, 8:2:
0.2, 7:3:0.5) BEEVEM, LA 245 MBS
B s, BRI, A IFHEIE S, B
Boy_ o0 B I J5 22T R SR A LA H BE-K (502 95 ~
55:45) BRIEVEMASAEW 3 (11 mg) ., W
By T A F & R AL HE-K (3297~
48 1 52) BRJEVEAL, F23 HEAEMELEY 4 (16.4
mg), F26 AL EY S (9.1 mg), W
B, 7B I G &b A A DL K (500 95 ~
80 :20) BREEVEML, F30 T4 LEY 6 (8.8
mg) , F40 HEEMBHLAEY 7 (10.6 mg)

3 £H%ETE

k&1 AEHR (FE), ESI-MS m/z.
485 [M+Na]*,'"H-NMR (600 MHz, CD,0D) §:
1.78 (1H, m, H-13), 2.03 (2H, m, H-6), 2.13
(1H, m, H-9), 2.19 (2H, dd, J=7.2 Hz, H-12),
2.95 (1H, q, J=7.8 Hz, H-8), 3.15 (1H, t, J=
8.4 Hz, H-7), 3.24 (2H, m, H-10), 4.04 (1H,
d, J=11.4 Hz, H-1), 4.22 (1H, m, H-11); “C-
NMR (150 MHz, CD,0D) &: 93.5 (C-1), 140.0
(C-3), 116.4 (C-4), 34.1 (C-5), 40.9 (C-6),
73.3 (C-7), 49.0 (C-8), 42.7 (C-9), 62.2 (C-
10), 69.6 (C-11), 103.4 (C-1), 75.1 (C-2'),
78.1 (C-3"), 71.7 (C-4"), 77.9 (C-5'), 62.8 (C-
6'), 173.3 (C-1"), 44.1 (C-2"), 26.8 (3"), 22.6
(4. L EEUE S S0k (4] — 8, MEEN
patrinoside ,

a2, mEHAR (HEE) . ESI-MS m/z:
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677 [M+Na]*,'"H-NMR (600 MHz, CD,0D) §:
2.10 (1H, d, J=16.8 Hz, H-2), 2.47 (1H, d, J=
16.8 Hz, H-2), 5.81 (1H, quin, H-4) , 4.36 (1H,
m, H-9), 1.21 (3H, d, J=6.6 Hz, H-10), 0.90
(3H, s, H-11), 0.91 (3H, s, H-12), 1.86 (3H,
d, J=1.2 Hz, H-13), 4.28 (3H, d, J=7.8 Hz,
Glu-1") ;"C-NMR (150 MHz, CD,0D) §: 42.4 (C-
1), 50.6 (C-2), 201.1 (C-3), 127.1 (C4),
167.2 (C-5), 79.9 (C-6), 131.5 (C-7), 135.2
(C-8), 77.2 (C-9), 21.1 (C-10), 23.4 (C-11),
24.6 (C-12), 19.5 (C-13), 102.7 (C-1"), 75.2
(C-2"),78.1(C-3"), 71.6 (C4"), 77.9 (C-5"),
62.8 (C-6"), LI EHARSICH [5] —2, M
4 roseoside 1I

fea® 3. AEBAR (HEE), ESI-MS m/z:
951 [M+Na]*,"H-NMR (600 MHz, CD,0D) §:
3.06 (1H, dd, J=4.8 Hz, H-3), 5.20 (1H, brs,
H-12), 4.21 (1H, d, J=8.4 Hz, H-Ara-1), 4.29
(IH, d, J=8.4 Hz, H-Glu-1"), 5.30 (1H, d, J=
7.8 Hz, H-Glu-1); “C-NMR (150 MHz, CD,0D)
6:39.8 (C-1),27.0(C-2),90.7 (C-3),40.1 (C-
4), 57.0 (C-5), 19.3 (C-6), 33.9 (C-7), 40.7
(C-8),49.0 (C-9), 37.9 (C-10), 24.5 (C-11),
123.8 (C-12), 144.8 (C-13), 42.8 (C-14), 28.9
(C-15), 24.0 (C-16), 49.0 (C-17), 41.8 (C-
18), 41.4 (C-19), 36.7 (C-20), 29.2 (C-21),
32.4 (C-22), 28.5 (C-23), 16.9 (C-24), 16.1
(C-25), 17.8 (C-26), 26.3 (C-27), 178.0 (C-
28),74.3 (C-29), 107.1 (C-Ara-1), 78. 1 (C-Ara-
2), 72.8 (C-Ara-3), 69.5 (C-Ara-4), 66.3 (C-
Ara-5), 95.7 (C-Glu-1), 73.8 (C-Glu-2), 78.0
(C-Glu-3), 70.9 (C-Glu-4), 78.0 (C-Glu-5),
69.5 (C-Glu-6), 104.6 (C-Glu-1"), 75.4 ( C-Glu-
2"y, 78.0 (C-Glu-3"), 71.5 (C-Glu-4"), 77.8 (C-
Glu-5"), 62.7 (C-Glu-6") , L FH¥E53Ciik [6]
—E, W% E N (3-0-a-L-arabinopyranosyl heder-
agenin 28-0-B-D-glucopyranosyl- (1 —6) -B-D-glu-
copyranoside,

K& 4 BERE (DMSO), ESI-MS m/z:
455 [M+Na]*,'H-NMR (600 MHz, CD,0D) §:
7.95 (2H, d, J=8.4 Hz, H-2", 6'), 6.93 (2H,
d, J=8.4 Hz, H-3", 5'), 6.82 (1H, s, H-3),
5.06 (1H, d, J=7.8 Hz, H-Glu-1), 3.76 (1H, s,
H-Glu-6) ; "C-NMR (150 MHz, CD,0D) §; 182.0
2120

(C-4),164.2 (C-7), 162.9 (C-2), 161.4 (C-4"),
161.1 (C-9), 156.9 (C-5), 128.6 (C-2', C-6'),
121.0 (C-1'), 116.0 (C-3', C-5'), 105.3 (C-
10), 103.1 (C-3), 99.9 (C-Glu-1), 99.5 (C-6),
94.8 (C-8), 77.2 (C-Glu-3), 76.4 (C-Glu-5),
73.1 (C-Glu-2), 69.5 (C-Glu-4) , 60.6 (C-Glu-6) ,
DL B 53k [7] —2, MEE N apigenind'-
O-B-D-glucopyranoside,

&Y 5. s (DMSO), ESI-MS m/z:
483 [M+Na]*,'H-NMR (600 MHz, CD,0D) §:
5.00 (1H, m, H-10), 4.78 (1H, s, H-10), 4.58
(1H, s, H-1"), 4.35 (1H, d, J=7.8 Hz, H-3),
4.23 (1H, d, J=7.8 Hz, H-1'), 2.42 (1H, t, J=
5.4 Hz, H-1), 2.28 (1H, m, H-7), 1.63 (1H, d,
J=9.6 Hz, H-7), 2.12 (1H, m, H-4), 1.95 (1H,
overlap, H-4), 1.23 (3H, s, H-8), 0.61 (3H, s,
H-9); “C-NMR (150 MHz, CD,0D) &; 150.8 (C-
2), 113.4 (C-10), 101.1 (C-1'), 100.9 (C-1"),
76.6 (C-3'), 75.2 (C-5"), 73.3 (C-2'), 71.8 (C-
3), 70.7 (C-4"), 70.5 (C-3"), 70.3 (2"), 68.3
(C-5"), 67.2 (C-6"), 50.0 (C-1), 40.3 (C-6),
39.9 (C-5), 31.9 (C-4), 26.8 (C-7), 25.8 (C-
8), 21.9 (C-9), 17.9 (C-6"), VL %4 5 ik
[8] —E, MEEREN fissoside B,

EW 6. TS (DMSO), ESI-MS m/z:
577 [M+Na]*",'"H-NMR (600 MHz, CD,0D) &;
1.07 (3H, d, J=6.0 Hz, H-6"), 4.54 (1H, d, J=
6.0 Hz, H-1"), 5.06 (1H, d, J=7.2 Hz, H-1"),
6.44 (1H, s, H-6), 6.76 (1H, s, H-8), 6.85
(1H, s, H-3), 6.95 (2H, d, J=8.4 Hz, H-3', H-
5'),7.95 (2H, d, J=8.4 Hz, H-2', H-6'), 10.37
(1H, s, 4-OH), 12.95 (1H, s, 5'-OH) ; *C-NMR
(150 MHz, CD,0D) &: 17.8 (C-6"), 66.0 (C-6") ,
68.3 (C-5"), 69.5 (C-2"), 70.3 (C-3"), 70.7
(C-4"),72.0 (C-2"), 73.1 (C-4"), 75.6 (C-3"),
76.3 (C-5"), 94.8 (C-8), 99.5 (C-6), 99.9 (C-
1), 100.5 (C-1"), 103.1 (C-3), 105.4 (C-10),
116.1 (C-3"), 121.0 (C-1"), 128.6 (C-2', C-6"),
156.9 (C-9), 161.2 (C-4"), 161.3 (C-7), 162.9
(C-5), 164.4 (C-2), 182.0 (C-4). DL ¥R 5
BR[9] — 3, ¥ wE NITRERT-O0B-D-H T
WEH

EW 7. wEME (WEE), ESI-MS m/z:
807 [M+Na]",'"H-NMR (600 MHz, CD,0D) §&:
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3.83 (3H, s, H-7), 5.01 (1H, d, J=7.8 Hz, H-
1), 6.29 (1H, d, J=7.2 Hz, H-6), 6.55 (1H, s,
H-8), 6.83 (2H, d, J=9.0 Hz, H-3', H-5"), 8.07
(2H, d, J=8.4 Hz, H-2", H-6");"” C-NMR (150
MHz, CD,0D) &: 179.7 (C-4), 167.4 (C-7),
162.7 (C-5), 161.8 (C-4"), 159.7 (C-9), 158.5
(C-2), 135.9 (C-3), 132.6 (C-2', C-6'), 122.5
(C-1'), 116.2 (C-3"), 106.5 (C-10), 105.5 (C-
1”), 104.0 (C-1"), 101.9 (C-1"), 99.2 (C-6),
93.3 (C-8), 79.6 (C-4"), 75.4 (C-5"), 75.0 (C-
3"), 74.0 (C-4"), 73.2 (C-3"), 73.0 (C-2"),
72.2 (C-2"), 72.1 (C-3"), 71.9 (C-2"), 70.2
(C-5"), 70.0 (C-5", C-4"), 67.6 (C-6"), 56.6
(C-OMe), 18.0 (C-6"), 18.0 (C-6"), LA I %#
53cHk [10] —2, &% % & rhamnocitrin 3-0-
4 ) -0O-a-L-
thamnopyranosyl (1—6) ] -B-D-galactopyranoside
4 EMENEK
4.1 miedd AR ARG, ERY
PRGN, KA A 15% G A I3 A RPMI
1640 B535W, 7E 37 °C, 5% CO, M HIGE B 5 F 1%
I, MRPEARIANAE P A KB 1~2 d B i Y
LA AR
4.2 CCK-8 A&m M 4bF X A K 8119 HL-60
K562 4 it il i 2% B 9% 10*/mL ., 8x10*/mL /194 il
BIRAEFT 96 fLAR, HfL 100 pL, BAHKE S
AATHL, TERTFRA 53R 24 h J5 43 5 AR ]
BTk EREEW 1~6 (MERBEHIK N 0, 20,
40, 60, 80, 100 wg/mL) Jz BH P X B 5 I 40
50 wL, ZAZJEURSLAEREFRAE TSR 48 h, HUL S
Fibe, LA 10 wL CCK-8 ¥, 1~2 h (K562
1.5h, HL-60 2 h) J57E 450 nm 460 OD fE., Fit
S A 3 A 1C, M
4.3 G fmmag iR EREN T BSIEY
(0 1C, WL 1, RS SCibRIE ", sikib &
[ 1C5,<100 pwg/mlL, 2B SCHGAE & B AT B 2 09 40
MasgitE, S5 ExR, AW 1~3, 5~6 X} HL-60
M EA —E MBI HAEN, bEW 2~6 XF
K562 4l HA— % sl fE A .
5 it

SO R Sk I R R 2 A, R
PRAE A DLZE Sk M R A 0, (RO S5 o
A2 R B AR > HATE AME 12 A =i
X SAIEEERR . 3 NARIEER . 2 HIRZE, 3

[ a-L-thamnopyranosyl ( 1 —

x1 BFUESHHANLKHAEIC,E (pg/mL)

Tab.1 IC,, values of various compounds on leukemia cells

(pg/mL)

&Y HL-60 K562
1 45.38+1.25 >100

2 45.80+0. 98 96.21+2.72

3 26.29+2. 06 62. 55+0. 63

4 >100 72.60+1. 45

5 47.29+1. 64 35.78+3. 48

6 69.92+2. 62 54.70+4. 58

IR 21.07+1.25 31.20+5. 13

ANEEZE, 1 DL ANFERES YR
T, SRR B AT AL R AT AT Ag b
M, FEE. BaEmAmE", HRHEE
RIS Y R . AT S i e
SrERE T NMMEEY, ARG 1 R E gk
X ARG 2 IR RS B 3 =
eI, faY s MR, LEY 4,
6~7 MHEEIZE, it CCK-8 ik TIHhE 1~6
XT HL-60 1 K562 4fl il i 34 G A il /E . 45 2R
N, A HRAL A I A A A — s AR
e, HALG® 1~3, 5~6 X HL-60 4HHL, 1k
B 2~6 XF K562 4t i 3 i V8 FH -5 25 o i vk )i
A—EMKIBOER, DA G E— A5 50 g
TP A R E RS %, BAR IR G 1
MR AR TIRSNEEYE, (AR gi i, =
I I T B A 1 it VE FH B DAL o) 3 7 i —
HWFE

SE k.

(1] BRierg, wimss. ErP-ucER2 s segm ], b
Tz, 1994, 19(2): 67-70.

(2] Jisg%, Bscte, 3, 45 22k X HL-60 4015 5
SMMCER S DR [T]. P E b R 8, 1999, 6
(6): 415.

[3] ®OK, 2 5. &3k EHRIAYES K562 40 T S5
WFE[T]. AERUREZ IR, 2007, 30(1) : 51-53.

[ 4] Nishiya K, Kimura T, Takeya K, et al. Sesquiterpenoids and
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7 i %5 B B RV 2 RS 0 B AL 22 R 4 OB R

wOoH#', RS, FFR . EXA, wmEB, ¥ B' A&
(1. T HHEAEBRFEHAFRAK, J OFHRERERARELAERE, J B BT 530022; 2. JAHE
AR FE LR, W BT 530222 3. ARGV AHRAG, W BHE 531599)

WE: B WARZ BRI BR800 . FiE KT 95% Sl s R IRk . KL AR D101,
% HPLC S5 EA T4 B alifl, ARSI T K 000 i % 8 T AL B i 254, 85 R h arisia 8] 12 MeE W,
EE N EEE (1) FRIER (2) . IE=TRelE (3) . FAR-2, 3-"RFENME (4) . soyasapogmol B (5) . HHfi
M (6), WM (7)., Sa, 8a-¥h - (22E, 24R) -2 ffi f§-6, 22-M&-3p-0F (8) . JHIJLAMR (9). 6, 7-
dihydroxy-1-methyl-1, 2, 3, acid (10 ). 6, 7-dihydroxy-1-benzyl-1, 2, 3, 4-
tetrahydro-isoquinoline-3-carboylic acid (11) , KRR (12), it AW HE IR ZRS IR P53,
KGR AL MsIR; Eor; rE%E
FESES: R284.1 TERERERD. A
doi; 10. 3969/].issn.1001-1528. 2019. 09. 021

4-tetrahydro-isoquinoline-3-carboylic

XEHS. 1001-1528(2019)09-2122-05

Chemical constituents of purification solution from raw material of levodopa

HUANG Yan',  ZHAO Xiao-chao®, SU Cai-zhen’ , CHAI Ling',

LIU Bu-ming'

(1. Guangxi Key Laboratory of Traditional Chinese Medicine Quality Standards, Guangxi Institute of Chinese Medical & Pharamaceutical Sciences, Nan-

LI Xue-jian®*, LU Wen-jie,
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ABSTRACT: AIM To study the chemical constituents of purification solution from raw material of levodopa.
METHODS The 95% ethanol extract of purification solution was isolated and purified by silica, macroporous
resin D101 and preparative HPLC, then the structures of obtained compounds were identified by physicochemical
properties and spectral data. RESULTS  Twelve compounds were isolated and identified as stigmasterol (1),
palmitic acid (2), n-triacontanol (3), propyl 2, 3-dihydroxy octadecanoate (4), soyasapogrnol B (5), octa-
decanoic acid (6), linoleic acid (7), 5o, 8a-epi-dioxyergosta- (22E, 24R) -6, 22-dien-3B3-ol (8), proto-
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